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THROUGHOUT the United States native termites, 
or wliite ants, eausc serious damage to the foun- 
dations and woodwork of buildings and artieles in 
the buildings, as well as to living fruit and other 
trees, erops, and other vegetation. Sueh damage ean 
be prevented by the proper construction of buildirfgs 
and by elieniieal treatments of wood, and injury to 
growing vegetation by clean culture and the use of 
insecticides. This bulletin describes the habite and 
activities of subterranean and nonsubterranean ter- 
mites and sets forth in detail the precautions to be 
taken against them and the remedies available for 
damage which they have inflicted. 

Tliis bulletin supersedes I'arnicrs' Bulletin 1037, White Ants as Peats 
in tlie United Stales and Methods of Preventing Their Damage. 
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PREVENTING DAMAGE BY TERMITES OR 
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TERMITES AND THEIB HABITS 
SISTRIBTXIION AND FOKKS 

TERMITES, or "white ants." are destructive native insects of 
which 42 sjiecies occur in the T'^nited States. They are dis- 
tributed throufiliout the connti-}', althousih in the southern, south- 
western, and Pacific coast regions, Avhere both the subterranean and 
nonsubterranean kinds occur (fig. 1), they are more numerous and 
injui-ious than elsewhere. 

These so-called white ants are not true ftnts, althoiigli they are 
superficially antlike and live in colonies made up of different forms 
or castes. In these nests or colonies both winjxless and winged ma- 
ture individuals are produced. The brownish or blackish, elongate, 
slender, antlike, colonizing, sexual adults (fig. 2) with long white 
wings, unlike the other forms, have functional eyes and their bodies 
are able to endure full sunlight. These migratory males and females 
appear normally once a year during a short period. There are three 
stages in the life of white ants: The egg, the immature form 
(nymph), and the mature individual (including sterile workere 
(fig. 12, 6), soldiers (fig. 12, a), and the various fertile reproductive 
forms) . 
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LOCATION OF COLONIES OK NESTS 

The nests of some species of termites ^ are in the earth and in dead 
and decaying wood. These species are of subterranean habit, timber 
and trees being attacked by the workers only through the ground. 
The nests of some other Rpecies,=' however, are excavated in wood 
and trees by the winged forms, there being no workers and no under- 
ground life. <• ii • 

"With the clearing of land snd tlie consecpient destruction of their 
natural breeding places in the dead trees, decaying stumps, and 
lo"s of the forests, termites become increasingly destructive to the 
woodwork and contents of buildings (figs. 3-!)), telephone poles, 
fences, or any timber in contact with tho ground, as well as to living 
vegetation, including not only fruit and shade trees, shrubs, and 
flowers, but also truck (fig. 10) and field crops and, in California, 




I'K!, l.^JIiip Showing fUstrlbatloii In the I nlte.l Stntes of nonsiibterranwii wood- 
Imrlng ternilfs (Kalotvron's and Ci-yptotprnus) . The dots Indicate localities from 
whirl! tho Uurcaii of Entoiiiolnt'.v 1ms rcoi-rts of opcun-cnce or damage. Ihe groiJP 
of termites of »ul)(errnnean hiiblts (Uetlculllermes, etc.) Is much more widely 
dlRtrlhiited, being represented In pnirtirally tnei-y pi'rt I"*" I nlted htates 

grapevines. The principal food of termites is cellulose, which they 
obtain from either dead or living vegetation. 

Termites in the Ignited States are mainly species of subterranean 
or wood-boring habit and are not so spectacular or common as the 
mound-making or tree-nesting termites of the Tropics. Very few 
termites in this country have habits which make them conspicuous, 
or come above ground' into the sunlight, except during the annual 
colonizing swarm; hence they largely escape notice until they 
become injurious. 

TERMITES WHICH ARE SUBTERRANEAN IN HABIT 

Subterranean termites live in forests, building their nests in the 
wood of standing timber, logs, or stumps, in cleared lan d, any wood 

1 Oeiiera Ueticullterme.s lloimRron, Lcucoterines Sllvestrl, Amltprmes Sllvestrl, etc. 

2 Genera Kalotermes llagen, Neotcrmcs Uolrogrcn, Cryptotermes Banks, etc. 
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in contact with the ground or, in the plains, in a labyrinth of 
underground passages in the earth, usually underneath wood of 
vegetation. , " , , 

Termites are soft-bodied and always conceal themselrcs -within 
wood, in the earth, or within their earthlike carton shelter tubes 
(fig. 11). The grayish-white, soft-bodied, wingless, sterile "work- 
ers" (fig. 12, b) are in reality the destructive form. These workers 
make the excavations occupied by the colony and enlarge and 
extend them as the colony increases. They live underground or 
within the wood, are blind, and shun the light ; as a result they are 
rarely seen. In burrowing through wood the workers often com- 
pletely honeycomb it, usually following the grain and eating out the 
softer, thin-walled, larger-celled spring or new wood. They are 
able to penetrate the hardest of woods, provided they hare »cc6«b 
to moisture in the 
ground. In extending 
their galleries in wood 
and vegetation, subter- 
ranean species carry 
moisture with them by 
means of moist excre- 
ment mixed with earth. 

TEBMITEB WHICH AHE 
XONSVBTEHBANEAH IX 
HABIT 

The nonsubterranean 
termites which are in- 
jurious attack wood di- 
rectly; but, instead of 
following the grain 
continuously, they ex- 
cavate through it lon- 

S'itudinal chambers of 
i mi ted length. The 
sexual adults, after 
they have lost their 
wings, and the young or 

nymphs, are the destructive forms. Their pellets of excrement 
(fig. 13) are regularly impressed, and sometimes completely fill or 
block up the burrows in a compact mass; they are often expelled 
as dry dropjiings from the infested wood. These termites are de- 
structive to the woodwork and furniture in buildings (figs. 14, 15), 
as well as to living trees. Apparently they can exist without the 
great amount of moisture necessary to the life of termites which 
are subterranean in habit. 

THE COLONIZIXa BWABH 

At certain seasons, usually spring or fall, but varying with the 
species and the locality, the winged, sexual individuals migrate in 
large numbers from the parent nests. They then lose their wings 
and breed new colonies. In the case of the subterranean termites, 
wood and trees are usually entered indirectly through the ground. 




E^O. 2. — Winged sexual adults of nn eastern eubter- 
ranean termlts, JtetiottUtermes rJrjfintett*. Nearly 
six times natural size 
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although sometimps these insects enter trees under bark loosened by 
sunbiirn, etc., or throujrh scars or borer holes, provided sufficient 
moisture is prasent. Nonsubtcrranean termites enter the wood 

directly, or, in the 
case of trees, through 
wounds or borer holes 
or under loose bark; 
moisture is not neces- 
sary. 

In the ncAv q>iarters 
eggs are laid, the 
young develop, and in 
a few years the colony 
increases in numbers, 
and the " workers " 
are able to feed and 
care for the repro- 
(bictive forms — the 
" king " (title page, 
left) and "queen" 
(title page, right) — as 
well as the soldiers 
(hg. 12, a), which are 
stevile forms adapted 
to protect the colony 
from insect enemies, 
notably the true iints. 
In recently formed 
young colonies the 
rate of egg laying is 
slow, but mating is 
repeated, and, al- 
though there is at first 
a gradual inci'ease, 
later the increase in 
the nmnbers of the 
broods is rapid. In 
old colonies there are 
thousands and tens of 
thousands of indi- 
viduals. 

Kgg la3'ing occurs 
over a considerable 
l)eriod during the 
wiirm months in col- 
onies out of doors. 
In infested buildings 
artificially heated, where an oven temperature is maintained, the 
insects are active and may lay eggs every month of the jear. The 
number of eggs laid depends on age. 




Fid. 3. DiiinaKc to oiik llodi-iiii; li.v llH' comnioii eastern 
siibtorniiienii tonnlte llrtifiitilrniii s fliii itna. Note thnt 
dniiuiKe Is not nppiirc>nt on uppiT aurfaco 
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THE KEPE03UCTIVE FORMS 

Owing to the increasing number of eggs that dovolop within her, 
the queen becomes enlarged, but never loses the power of locomotion. 
It was once believed that, since the queen mother was the source of 
the colony life, the termite colony would be exterminated if she were 
destroyed, but this has been disproTed by more recent studies. Iti 
addition to the forms that have shed their wings, several different 
types of reproductive forms occur — forms with wing pads (the un- 
developed wings of the nymphs) and wingless reproductive adults. 
The winded forms, however, are the normal type and occur as a 
single pair, whereas there may be hundreds of tfle other forms head- 
ing colonies. The reproductive forms with wing pads and the" wHoUy 
-sTingless type usually have little color to the body, and the eyes are 
small. These forms rarely coiiie above ground or leave tlic burrows 
in wood. 




Fio. 4. — Qunrtprod-oak floorlnE damniiod l>v the subtprr.nnpnii tornilti' L'cikuU- 
tevmen fittvipes In an infeHted ljuildtns, Washintiton, 1). C, I'.ll.'i 



The location of the queens in the colony depends upon the season 
of the year. During periods of intense heat or drought in the plains 
or in arid or prairie regions the subterranean termites burrow deeply 
below ground'or to a less depth under stones, cow chips, etc. During 
winter in the colder climates they burrow below the frost line. 

Whole colonies of subtorranoan t«rmitos migrate when conditions 
become unfavorable. The nonsubterranean termites, on the other 
hand, are not able to leave the wood in which they have excavated 
their nests. 
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Kin. ri. — Tnl)e of coarse ynrn from Imle of cotton on floor 
of bulldlnK fnfcsteil I)y subtfrriHican termites, Green- 
ville, H. C. 



PREVENTIHG AND REMEDYIITG DAMAGE TO WOODWORK OF BUILDINOS 
DESTRUCTION OF BREEDING PLACES ABOUT THE BUILDINO SITE 

If buildings arc to be constructed on roeently cleared woodland, 
decaying logs and stumps should be removed from the soil in the 
viciiiitv and burned. If, because of the presence of decaying wood 

and humus, the sub- 
terranean termites 
are numerous in the 
earth, the soil should 
be deeplj' plowed 
or otherwise broken 
up and treated 
with chemicals to 
kill the insects. 
Ktl'ective poisons for 
this purpose are 
sodium cyanide; ' a 
10 per cent solution 
of sodium arsenite; 
kerosene oil; 1 part 
coal - tar creosote 
and 3 parts kero- 
sene oil (this mixture 
should be strained 
through burlap before use) ; carbon-disnlphide emulsion, whieh is on 
the market ready for use; orthodiehlorobenzene ; lye; or other contact 
poisons or gases. Live steam forced into the soil will servo the same 
purpose as the gases. Decaying fence jjost*. sidewalks, etc., should 
be removed and rc- 
plaeed with treated 
wood, concrete, stone, 
or other resistant 
substances; such de- 
caying material 
would facilitate the 
formation or perpetu- 
ation of the termite 
colonies. 

PSOPER CONSTRUCTION 
OF BUILDINOS 

Termites will in- 
fest not only old 
buildings but also im- 

Prouerly constructed l't>-- <>• — <'<>tton jacket of ruliher-llned Hre hose from 
*^ r V ] (m<n\ hallMu'A In Mlnsourl, diuuasea by KUbtoriat 

new buildings, and termites (Wcd.HWomrg t<i..) 

these are often badly 

infested. It is not the age of the building but the nuuiner in which 
it has been con.stnietod that renders it liable to attack. 

Insulation. — Complete insulation from the ground of all untre.itcd 
woodwork of buildings is the only effective permanont remedy 

' I'(ir eiich aere to be Ireateil, dissolve I'iO poumls of granular sodiil ;i c-yaiiide i;i 1L',000 
KftUoiis (if water. 




In- 

auomi 
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against attack by subterranean terHiitcs, and the only relief from 
their prescnee. These inserts must maintain contact with the ground 

to obtain the moisture necessary for their 
existeneo. "When contact with their moisture 
supply in the earth is cut off, the subterra- 
nean insects in the damaged wood, no matter 
how numoi'ous, soon dry up and die. 

Foundations, tupports, etc. — ^To prevent 
subterranean termites from reaching |iie 
woodwork' of buildings from their nests'in 
the ground, the foundations of buildings 
should he constructed, if possible, entirely 
of stone, brick, concrete, or eoncrete and 
steel,^ including the pillars in the basement 
or cellar. The walls, partitions, and floeilng 
in the ground floor, 
basement, or cellar 
should also be of con- 
crete. Wooden floor- 
ing can be laid over 
tins concrete floor if 
desired. If the floor- 
ing is to be of con- 
crete, the concrete 
should be laid on a 
gravel base. 

In buildings where 
stone, brick, or con- 
crete fomidations arc 
iuipraeticable, timber 
impregnated w i t h 
coal-tar creosote 
should be employed, 
and no untreated 
wood should come in 
contact with ground 
which may he infested with termites. AVood 
to be protected from termites should be iui- 
])rcgnated with coal-tar creosote by either the 
cylindcr-pi-essurc or the " open-tank " lirocess. 
^ull details regarding these processes can be 
obtained from the Ignited States Forest 
Products I^aboratorj', Madison, AVis. The 
open-tank ]u'ocess is simpler, can be made to 
give satisfactory restdts where jn'opcrly used, 
and can be operated by un.skilled labor. If 
for any reason neither of the foregoing 
l^rocesses can be used, three coats of hot coal- 
tar creosote brushed on the wood, with sufficient intervals between 
hrushiugs to ])erinit each coat to dry, will lie fairly effective. This 




Via. 9,— OiimnKc by the sub- 
terranean termite llcticuU- 
trrmcn fluvliicn to shoe 
stored on Infested wood- 
work In a bultdtug In New 
York City 




rui. 10. — Injiir.v to carrots 
by the subterrnncan ter- 
mite Hcliciilitrrmcs clari- 
pcimia, at Dallas, Tex, 



* In the Koutliern States, especially in the subtropios. the more vahmblc permanent 
buildln^^s Hiioiild be eonNtrncted entirely of steel and eonerele. 
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method, however, is not generally recommended, since it Vvill ipresftrve 
the wood for only a few years. 

The supports of porches or steps should nercr be laid directly 
on the ground, but should rest on rock or concrete. Window sills 
and frames in the basement or cellar sliould be laid over eoncrot-e 
and the woodwork should not come in contact Avith the ground. The 
supports of the woodwork of coal bins in basements or cellars should 
not be set in the ground, but should rest on coWftiate, not extending 
through the concrete into the soil. 

Concrete flooriaf . — Even in pcrHianent stone or concrete and steel 
buildings the concrete flooring is often constructed improperly. 




KlG. 31. — Carton, onrtlilike, shelter tubes construeted by tJie eastern fiubterriincau 
termite IteticaJltcrmes /loripeg over brick wall iu darlt, heated, damp basenwiit ; 
tiiese tubes urc used In pagsing over Impenetrable substances, Inset, near view of 
tubes to show texture 



Usually the base of the concrete floor is a loose combination of 
coarse gravel or cinders and cement grout. This very rough con- 
glomerate, even if several inches thick, has many cracks and large 
holes running through it. Over this is laid a layer of solid concrete 
about 2 or 3 inches thickj of fine texture, in which untreated woodeu 
sleepers are laid while it is still moist. These sleepers nearly' or 
quite reach the coarse, open conglomerate in contact with the earth, 
and to thom is nailed the wooden flooring. (Fig. 17, xi.) 

It will be seen that this is faulty construction. Termites have free 
access from the earth, in which they have galleries, through the 
porous conglomerate, to the untreated beams and flooring. There 
should he a layer of solid concrete at least 1 inch thick between the 
^out and the wood. (Fig. 17, B.) 
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Among the commonest means of infestation are wooden sleepers 
or stringers laid in concrete while the latter is still soft, or plaeed 

before the eonerete has 
been poured in. Ter- 
mites enter through 
these wooden beams. 
Other common means 
of infestation are sup- 
ports of coal bins ex- 
tending through con- 
crete and through the 
disintegrated lime mor- 
tar of brick walls. 

Termite shields, guards, 
or metal caps. — The most 
injurious termites in 
this country are subter- 
ranean in habit and re- 
quire constant access to 
tlie earth in order to 
attack wood which is 
either in contact with 
the earth or which they 
reach through cov- 
ered, earthlike shelter 
tubes constructed orer 
the face of stone, con- 
crete, or brick founda- 
tions. In consequence 
they ran be kept out of 
buildings by means 
of metal barriers. By 




Fio. 12. — Mature soldiers (a) and mature workers (6) 
of the enatern Bubterranoaii termite Itrllculilrrmcf 
flavipcs. SUfihtly inoro than six times natural size 



simply inserting a sheet of 
galvanized iron or " ter- 
mite shield " into the 
masonry and turning the 
projecting edges down- 
ward at an angle, com- 
munication of termites 
with the earth, where they 
obtain moisture, can be 
eut off. In less pretentious 
frame buildings, metal 
cups are placed over tlie 
tops of eonstnietion stone 
piling or pillars, or 
wooden supports. 

This is a similar 
method to that used in 
rat-proofing corn cribs. 
It is effective a n d 
practicable where untreated 
foundations. 




Fio. 13. — Impressed pellets of excrement of non- 

Intm-moe sp. 

Greatly enlarged 



Hiibterriine'an terniltefl (Kalntgrmoe ap.), 
drop from Infested wood. 



which 



timber is placed over masonry 
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Again, in the case of stone and steel buildings, the steel or stone 
pillars or piping extending down through the concrete floor to foun- 
dations in the earth often make infesfetion possible, owing to the 
fact that the concrete floor does not fit tightly about them. Over- 
lapping strips of metal extending horizontally several inches from 
the pillars or pipes should be imbedded in the concrete floor in 
order to obtain a tight joint (fig. 17, B) ; or liquid (adhesive) 
svsphalt should be poured in to plug up the crevice or frame. 




Fig. 14. — Bottom ot bureau drawer damaged by the nonstibterroncan wood-borlnB 
termite Cri/ptotcrmea hrcvis, which occurs at Key West, Miami, and I'alm Kcach, 
Fla. 

Avoiding dampness. — Complete drj'iicss of foundation timbers and 
basement walls and flooring is an imjjortant aid in rendering build- 
ings safe from attack by termites. Dampness, warmth, and dark- 
ness attract these insects. A deep air space should be left between 
the ground and wooden flooring, unless, as in factories, heavy truck- 
ing is to be used over the floor, in which case this is impracticable. 

An air space should be left between tlie concrete floor and the 
Avooden floor laid over it. Concrete floors should be laid on a gravel 
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base, Avhich will prevent dampness and cracking. The points of 
jimctiire between concrete walls and \Yooden flooring should be 
filled in by rounding off the concrete at these places, since cracks 
often occur Avhere the Avail and floor join at right angles. (Fig, 17, 




Fiu. 15. — Kuinlturo ilamaged b.v tlu' iionsubti rranean, wood-boring termite Crypto- 

tivmrs hivvis, Kc.v West, riii. 



B.) Termites often come up through cracks between walls and 
flooring. 

I5y mixing a hea\ y mineial residual oil with Portland cement, 
a niiiterial is formed almost perfectly nonabsorbent of water and 
therefore excellent for use in damp-proof construction. "Whero the 
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various patent or noiseless floorrngs «re used on the ground floor 
they should always be laid over u concrete base, especially if they 
contain wood fiber as a constituent. 

In no case should beams be completely sarrotmded Avith mortar 
or brick; there should be a space around them sufficient to permit 
air circulation. Beams should not be set in earth or in moist con- 
crete, but on rock or dry concrete, or in grooves in the latter. 

Buuf^alows or frame buildings ■whicn have no cellar should be 
raised from the ground on stone, concrete, w brick foundations to a 
height which win allow light and air to penetrate beneath. 

Avoiding lime mortar. — In brick walls, where lime mortar is used, 
this sometimes disintegrates after a few years and termites pene- 
trate through the spaces thus loft between the bricks, esiiecially 
where the brickwork is below the ground level. (Fig. IG.) Such 
walls should be faced with Portland cement 1 inch thick, especially 
if untreated wood is to come in contact with the bricks. 




?■ I*;— I'ltP'"'"!' vlpw of portion of wliltewashod lirlok foundntlon wall of l)uild- 
Ini;, Ix'low Rniuiid l<'vei, showing slioltcr tubes of our common subterriinean termitp 
(Heticulitcriiics sp.) peni'trntlnR the dlsintoj-'mtod Ump mortnr. These termites 
came through tliv earth banked up iiKalnst the exterior wall. To remedy this 
condition the exterior wall will have to be faced with concrete for some distance 
t)elow the ground level 

Use of chemically treated wood for interior woodwork, furniture, etc. — 
In the Southern States, especially in the subtropics, in the more 
valuable permanent buildings the mterior woodwork, furniture, etc., 
should be impregnated with preservatives, since nonsubterranean 
termites that attack wood directly are common in those regions. 
Zinc chloride, bichloride of mercury," sodium fluoride, and chlori- 
natcd naphthalcme" are eifect ive preservatives. 

The extremely poisonous character of mercuric chloride renders Its daURorous. It 
Is slowly volatile, and there Is a possibility that It will be given off continuously in small 
quantities from the treated wood. However, It has been Mtenslvelv used In Germany 
and apparently without serious conKcquences. 

" This preservative is usually referred to as trichlornaphthalene and, as compared with 
other chemicals, it Is really comparable to a technical product having naphthalene, mono- 
chloroimphthaleac, dlchlornaphthalene, and probably gome of the higher chlorlnatlons as 
lmpMrltl»». Its melting point ranges between 100 and 210° F. — the speclQcation under 
which It is sold. 
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Wood-pulp products, such as the various wood-fiber processed or 
composition boards, or cane-fiber boards, for interior finish and 
substitutes for lath (fig. IK), or for exterior use, can be proteoted 
from attock by termites by adding certain ijoisons, such as cr»de 
carbolic acid, to the pulp or laminated boards in the course of niami> 





Fig. 17. — A, Improperly constnictod concrete flooring : n. Gravel or cinders loosely 
comentt'd with I'ofirse concrete, .'i Inches thick, but with many crcvlce.s and holes; 
h, Holul, dense concrete, tl Inches thick ; c, 2 by 4 Inch nntreated wood sleeper sot In 
moUt concrete over tlii> Rrnut ! d, %-lnch plnc floorlnR nailed to sleepers. B, Trop- 
wly coustruetwl concrete flouring : a, Oravel or cinders loosely ceinentMl with coarse 
concrete, but with many crnvlciw and holm; b, asphalt waterprooflng % Inch thick; 
»t (iMiBe concr^*, ^ lncb«e thick: ^ 2 by 4 Inch wood sleeper s^t In a icronve in 
concrete which lusulateg It from termites In the earth ; e, %-lnch flooring nulled on 
sleepers: f, metal collar aronnd pipe which runs down through the concrete (this 
collar should be soldered to the pipe and embudded In the concrete) ; p, shoulder 
of concrete at point of wall and concrete floor to avoid a right-angle connection 
and consequent cracking 

fucture. Avaiiiible jioisons for this pnrposo are criido carbolic acid 
<it the rate of 1 <j;allon to 1.000 square feet ; bichloride of mercury 
at the rate of 4!) ounces per l.OOO scinaic feet; or copper snlphate at 
the rate of 113 ounces per 1,000 square feet. 
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Konn-lCAiiom OF cixt xriLsiire 

One of tlie simplest and most effective means of prevention of at- 
tack would be to modify the building regulations or codes of various 
cities so as to include a few simple rules to protect houses from dam- 
age by termites. As the principal object in view is to keep all un- 
treated wood from 
contact with the 
ground, where the 
termites live and from 
which they get their 
moisture, the regula- 
tions shoxild stipulate 
that no floors, sills, 
beams, clapboard, etc., 
of nntreated wood 
may be hnid on or in 
tlie earth, and that un- 
treated beams may 
not be laid in con- 
crete without at least 

I inch of concrete 
underneath and se])- 
arating it from the 
earth; that no lime 
mortar may be used 
in foundations or in 
cellar walls where 
they are in contact 
with the earth, since 
terniitfl6 are able to 
penetrate lime mor- 
tar ' after some years' 
service; that all brick- 
work extending below 
the surface of the 
ground shall be faced 
and capped with con- 
crete at least 1 inch thick; and, where nonsubterranean as well as 
subterranean termites occur, that only woodwork impregnated with 
preservatives be used for exterior and interior construction, unless it 
is impracticable to obtain such treated wood. 

LOCATING AND TEHFORABILY AKRESTINO THE DAMAGE 

Although it may be difficult to eliminate teruiites and stop further 
dauuige by them, when once these inserts have become established in 
the woodwork of a building, the approximate point of entrance should 
be sought at once by careful exanihiation of all woodwork in contact 

' Tho Biirenu of Stniidnrils of the T'nltod States Department of Commn-ce rccommencls 

II iiiortiir composed of 1 part Tortlana ''cmeiit to .S parts of sand graded from fine to 
coarse, with no Rraliis larger tliiiii will pass through the No. 10 sieve, to which may be 
added 10 per cent by weight of the cement of some workability agent, such as hydrated 
lime, for use in locations wbeif terinllos aljonnrt. Such a mortar, it is believed, will have 
the desiraliie properties of both cement and lime mortars and, furthermore, will contain 
a sufHcient iiuantlty «f cement to prevent the penetration of It by the termites. (See 
fig. 10.) 
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-Fresswl wood-pulp tile uilued by aubtcrranean 
termites Infuetlug the building, Biloxl, Miss. 
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M-itli tlie ground. To do this, it may be iiec^pssary to tear up the 
foundations, flooring, and some other woodwork. 1'he foundation 
timbers and interior woodwork found damaged shouhl be removed, 
and the gi-ouud where they were set shouhl be broken up and 
drenched with some liquid which will kill or at least temporarily pre- 
vent the further activity of termites at that point. Any of the in- 

spctinides® mention(>d under "tlie heading 
•'Destruction of breeding places about 
the building site " (p. C) will meet the 
need. 

INDICATIONS OF INFESTATION 

The annual emergence of large num- 
bers of the flying termites is an indica- 
tion as well as a warning that the wood- 
work is infested, and the point of emer- 
gence indicates the approximate location 
of the infested timbers. Even if tlie in- 
sects are not observed "swarming," 
large numbers of the dead winged adults 
or of tlie discarded wings usually will 
be found near by. Frass and earth 
thrown out of crevices through which 
the insects emerge ai'e also evidences of 
their presence. Another warning is the 
l)respnce of branching shelter tubes of 
small diameter, made of earth mixed 
with finely powdered wood, on founda- 
tion timbers or other woodwork, or over 
the surface of stone, brick, or other im- 
penetrable foundation material (fig. 11), 
tliiough which the insects travel from 
the ground to the woodwoik. These 
tubes should be broken off and the 
ground where they originate broken up 
and drenched with one of the liquids 
named in the ])aragi a^)h under the head- 
ing, "Destruction of br(>oding places 
about the buildinrj site " (p. G). 

In the case of the nonsubterranean 
termites, which infest wood directly, eA-idences that they are damag- 
ing wood are the impressed pellets'of excrement (fig. 13) which are 
expelled from the wood. Other eyideiices are the holes, similar in 
size to shot, where the insects entered the wood. (Fig, 19.) 

KILLING THE WINGED ADULTS WILL NOT STOP THE DAMAGE 

When efforts are made to prevent further damagp by termites in 
buildings, it should be realized that the numbers of these insects may 
be constantly recruited fnmi sonic undiscovered, outside, central 
colony. The destruction of the winged colonizing adults with house- 




l''l(!. 1!). — lOiilrnncp holes of ri-x- 
tiiil, colonizing sidnltx of n non- 
mibtcrrMivan termite {Kalo- 
Itrmci) hiibbarifi i lii wood of 
dMd Cottonwood tree in Ari- 
zona 



»lf sodium cyanldi' is used, ii strong solution, 1 ouncr to .1 gallon of wntor, is desiraWc. 
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hold ammonia, etc., at the time of emerpenoe, althoiif,'h beneficial in 
preventing the establishment of new colonies, will not eradicate the 
msects infestmf; the woodwork. The mo.st destructive forms iire Um 
white, wingless workers, whieh remain within the wood. 

DISCONNECTING WOOD FKOX TBE OaO^ND 

Subterranean tennites infesting beams or other wood will die out 
if the wood is di.sconnected from the ground. Knowledge of this fact 
will save time and expense, especially in the case of old frame build- 
ings, where e.xtensive repairs would be unwarranted. Disconnecting 
untreated foundation timbers from contact with the soil will also 
cause the death of subterranean termites in the other woodwork, 
furniture, and stored material in the building, even if thev have 
penetrated to the second or third floors. These timbers need not be 
removed or replaced unless seriously weakened .structurally. How- 
ever, if the wood is kept inaist by some other means, such as water 
leakage, the termites will continue to work and thrive. This applies 
especially to damp corners of basements near outside ■ water pipes, 
bathrooms, kitchens, and the like. 

^^'■ooden floors laid directly on the ground or on stringers on the 
ground, or set in concrete, should be removed. There should be a 
layer of concrete bet^¥een tlie earth and the wooden floor (tig. 17, B). 
Wooden baseboards should be removed. 

BEFLACING WITH CONCBETE 

Concrete floors aiHl concreto baseboard^ should be substituted for 
wood. Tntreated beams penetrating tiirough conci-ete floors into the 
earth and the lower jiarts of door jambs and casings should be cut off 
at least G mches above the ground or floor and replaced with ce- 
ment plinths, which should projfect one-quarter inch beyond the jambs 
and casings. Metal strips should be sunk down from" the woodwork 
into the concrete. Wooden thresholds, wainscoting, windoAv sills, 
subsills, and stools in the basement or ground floor should be removed 
and placed on concrete (a layer of concrete between the earth and 
wood) or replaced with concrete. 

BEFLACINO WITH XETAL 

In basements and cellars steel rails or other structural metal work 
can sometimes be economically used to replace weakened timbers. 

FUMIGATION AND SPRAYING 

F uinigation and spraying are of no permanent value against sub- 
terranean termites in buildings, since, whilo thev may kill the flying 
insects and some of those in the wood, others will continue to come 
up from the ground. 

In tiie case of termites which do not live in the ground, however 
, but attack wood directly, fumigation with hydrocyanic-acid gas will 
kill tiiein in tiie woodwork of buildings, boats, etc. Infested wood- 
work should be opened up and exposed as much as possible. Furni- 
tiire should be stored in a tightly closed room and there fumigated, 
i'lie woodwork of several boats and large hotels in Florida has been 
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successfully fumigated vvitli hydrocyanic-acid gas according to the 
recommendations of the Bureau of Entomology.* Where the termites 
had infested several stories of the buildings, the windows were sealed, 
and after the fumigation was completed the rooms were aired by 
opening windows with cords from the outside. The usual propor- 
tions were employed;'" that is, 1 ounce (avoirdupois) of sodium 
cyanide to I14 Huid ounces of sulphuric acid and 3 fluid ounces of 
water; but 12 ounces of the cyanide was used per 100 cubic feet of 
room capacity, instead of the 10 ounces recommended by the Bureau 
of Entomology, making the gas 20 por cent stronger. This fumiga- 
tion resulted in the death of the insects within the wood. 

In southern Florida, where serious damage is caused to buildings 
by the West Indian termite Oriiptotermes brevis Walker, fumiga- 
tion is i-ecommended just before the winged adults fly (about the 
middle of June). At that time tlieec insects are in the outer layers 
of the wood where they are readily accessible, and the fumigation 
will destroy large numbers of them. 

HXAT 

Nonsnbterrancan termites can be killed by the use of heat. In 
southern Florida these insects were killed in furniture by placing 
it in an atti*- with a glass skylight, wliore tlie sun's rays caused a 
very high temperature, from 17 to 24' F. higher than the maximum 
temperature recorded by the United States Weather Bureau. Tem- 
peratures of 110 to 120° F. and over, artificially produced, can like- 
wise be utilized in controlling this class of termites. 

IKSECTICIDEI 

Poisons can be used to kill non.subterranean termites within the 
wood. Insecticides useful for this purpose are orthodichloroben- 
zene, or a 10 i)er cent solution of kerosene emulsion poisoned by 
dissolving 1 ounce of sodium arsenite in each gallon or water useS 
for diluting stock uiixtures of kerosene emulsion or uiiscible oils. 
The infested wood is dienrhcd with tlie cliosen insecticide by swab- 
bing with a saturated rag or mop; several treatments may be neces- 
sary, and th(^ wood siiouid be placed in quarantine and carefidly 
watched until it is eertaiu that all the termites are dead. 

Poisons for subtcrraneiin termites are enumerated under the head- 
ing " Destruction of breeding places about the building site " (p. 6). 

PREVEKTING AND REMEDYING INJURY TO LIVINQ VEGETATION 
FKUIT, NUT, SHADE, AND FOSEST TREES 

Termites cau.se occasional but serious injury to living trees, shrubs, 
nursery stock, and grapevines. A wise preventive measure is the 
removal of all loose wood which may afford them shelter, such as 
prunings, dead and dying trees and'thc like, and untreated fence 
jjosts and similar material. Cleanliness in orchard and forest man- 



1 ° V"'""^''!, Bull^-Hn Ilydrocyanlc-Acld Ons ARalnst Household Insects. For 

(lotallcd liisti-uctloiLs for fiimlKiitliiK nilli liydrocyiiulc-ncld Kas this publication should be 
consulted or application made to Hic Burpini of KntomoloKv, I'nlti'd States Deonrtment 
of Agrlculturv, Washlnntou, 1), C. 

tt 'L^'J i'.'*. """""d of Florlfln lii cooperaUou Willi the Bureau of Kiitomology, 

Unned Stati-H l>«partmviit of Agriculture. 



Preventing Damage by Termites or White Ants 



19 



t^ement is imi)oi*tant. Since termites render unmerchantable the 
forest trees which hafe been killed insects, fire, or disease, all 
timber from such trees should be utilized or removed as promptly 
as possible. 

Covering scars and pruned areas. — To prevent infestation, eaix) 
should be taken that the trees do not become scarred, especimlly ne«r 
the base. Scars and all pruned areas should be treated with a mix- 
ture of one-fourth creosote and three-fourths coal tar. This mix- 
ture should not be allowed to come in contact with the living tissues 
at the edges of the bark; to protect them a sliellac should be applied. 

Commerc-al fertilizers. — Soil heavily manured will attract subter- 
ranean termites, since they can obtain food from the tuiimal manure; 
commercial fertilizers should be used in preference in i-egions where 
termites are common in tlie soil, 

TOUKe PLANTATIOKS OR NVRSEXT STOCK 

Injury to nursery stock will be more serious on recently cleared 
land, to stock from 1 to 3 j^ears old, and where decaying wood is 
abundant. Any debris in which tlie insects breed should be renroved. 
In general the use of recently cleared land should be avoided in 
planting nursery stock. Earth used in banking sliould be free from 
rotten wood. Care should be taken not to allow the roots to dry 
out before planting, as weakened stock is specially susceptible to 
attack; particular care should be given grafted stock. In the case 
of the i)ecan it is recommended that two or three cereal crops be 
grown on newly cleared land before the young trees are set out. 

Tree surgery. — Properly executed tree surgery " soinetinics is ef- 
fective in repairing injury by termites to valuable old fruit and 
shade trees. 

Insecticides. — AVlien valuable trees are infested but not yet dying, 
subterranean termites can be killed in the soil, if it is moist and 
not too compact, by breaking it up near the tree and pouring carbon 
disulphide on the earth at a distance of about a foot from tlie trunk, 
then covering the liouid over with earth. The gas from this liquid 
will penetrate the subterranean galleries of the termites. It is some- 
what dangerous to plant life and very large doses should not be 
used. Care should be taken in handling this volatile ftuid, as the 
ffos or vapor from it is highJij inflcmmable emd explosive when 
mixed with air in certain, proportions; no -flame should he brought 
near it, and the fumes should not he inhaled, as they are poisonous. 
There are indications that an emulsion of carbon disulphide, which 
is on the market ready for use, may prove more effective than carbon 
disulphide alone; as in the case of the disulphide itself, the earth is 
loosened up and the emulsion poured on, at least a foot from the 
tree. Carbon tetrachloride,^== the gas from which is neither explo- 
sive nor inflammable, can be similarly used but is apparently not 
so effective as carbon disulphide. The gases from carbon disulphide 

rn',''''"L, l"f'"'™,'}tl<'", 5° this subject the reader Is referred to Farmers' Bulletin ItTR 
of A«-lcuU^re.' " """^ ^ "PPIK^"""" to the Dnltod sfatfs I'epiVrtment 

„=1 ^.^k"". ^l*'"'"*"'''?'''''^ transparent, colorless, volatile liquid, which forms a 

i?i]""'f''°V af-nstlc.pdor. lW carbon dlsulphlde It Is heavYer than air 
""'^ one-halt or one-tbird as effecHve as carbon dlsulphlde wheS used 

fnfl-mm?^!.''?.*"*''' ""^.'.''v" ""S the.STeat advantage that Its gas Is neither explosive nor 
Inflammable; there will be no Are risk attendlnR It* use In bulldlnics ^^P'osive nor 



20 



Farmers' Bulletin U72 



and earbon tetracliloride, being- heavier than air, will not remeHk 
rise. 

If tree trunks or branches are infested, they must bo treated with 
poisonous liquids, such as kerosene ennilsion poisoned witli sodium 
arsenite." Orthodirhlorobenzene is probably useful in the same 
way. Wlien treatinf; the infested portions, which are usually in the 
dead lieartwood, tliese liquids must not be permitted to come in con- 
tact with living plant tissue. 



VINEYARDS 



In vineyards all dead or diseased vines sliould be removed. A\] 
exposed areas left by pruning should be painted with preservative 
coatings and the prunings should be burned promptly. Xear-by 
stands of tree virindbreaks should be carefully cared for and kept free 
from infestation by termit-es. Trellis posts should be creosoted. 



FIELD AND TBTTCX CROPS 



Deep fall plowing.— Deep, late, fall plowing will be of value in 
breaking up the galleries and nests of subterranean termites on 
ground planted to field or truck crops. Irrigation of the land, where 
practicable, will be effective; this can be done before planting the 
crop. ^ ° 

Burningr stubble.— Care should be taken not to j^ilow under stubble 
which will serve as food for termites; it should be burned. Tlie use 
ot commercial fertilizers instead of animal manure is also recom- 
mended where .subterranean termites are c(mimon in tlie soil 

Insecticides.— Injury to coin in tlie iirairie region of Kansas has 
resulted from the presence of termites in enormous numbers in the 
heavily sodded soil, where they feed on (Jm roots of the vegetation, 
touch soil should be plowed u]5 and treated with insecticides before 
crops are planted: effective insecticides are sodium ar.senite and 
sodiujii cyanide. (See p. G.) 

Rotation of crops.— As a result of the frequent stirring of the soil, 
rotation of crops will aid in jirerenting termites from injuring tl^m. 

FLOWERS AND GREENHOUSE STOCK 

Termites injure a great variety of flowers in gardens, as well as 
many plants grown under gla.ss in greenhouses, where the warm 
moist atmospheie maintained throughout the year promotes greatly 
the acti\^ty of the insec4s. Injury from termites is especially 
CMnmon where the plants arc perennial and have woody stalks 

^Sources of infestation. -Heavily manured llower beds are a source 
of infestation to the stems of the flowers as well as to the woodwork 
ot buildings near by, ,f suitable protection is lacking. Untreated 
.^^ooden stakes used as supports of plants often become infested, and 
in time the insects attack the plants. In greenhouses termites often 
attack old label sticks, the wooden uprights supporting wooden 
benches set on or in the gronnd. and the wooden bench bottoms and 
Snlr i' 'T^ f^'-'h^lie growing plants. The insects eome 

up thiough the ground and form dirt galleries over the supports, or 

«olvc'" o",t-o'of''"omLV"ar?o"„H"^^ """''"'^ k"™™- omul.^lon or miscibi, oil. dl.- 
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burrow up through the wooden bench legs andjHp faUwEa£K4b« iull 
lenjrth of the benches. Tliey entej- tfc* issij in tim p(Ai^ Ibim^ ^ 
drainage holes and eat oat the nmm stalk of tlws root, klHin* ^ 
plant very quickly. 

Proper construction of greenhouses.— Proper construction of green- 
houses will practically safeguard plants growing in them from all 
injury by termites. Iron frames and concrete work should, wher- 
ever possible, replace bricks or woodwork. In cases of infestation 
of old greenhouses all wooden uprights supporting Avooden plant 
benches should be sawed oft", if set on or in the ground, and rested on 
stone, bricks, or concrete, above tlie sui facp of the ground. Proper 
repairing, including the removal of all infested wood, will prevent 
the plants from becoming infested in tiiri "\Miere woodwork is 
necejssary the Avood should be impregnated Avith zinc chloride or bi- 
chloride of mercury; it can be painted after treatment. Wood im- 
pregnated Avith cottl-tflr creoaote cmi not be used -with safety in 
greenhouses. 

Avoiding stable manure. — In floAver gardens, especially those located 
near the woodAvork of buildings, commercial fertilizers should be 
substituted for stable manure in order to protect not only the build- 
ings but also the groAving plants. 

Insecticides. — Either carbon disulphide or carbon tetrachloride" 
can be used to kill termites in the soil if it is moist and not compiict. 
hmall holes should be made near the infested plants and a small 
quantity of the liquid chosen poured in and the holes immediately 
dosed tightly Avith earth. Calcium cyanide" has also been found 
efloctiA'c, but it should not be placed near living plants; it mixes 
readily Avith and enriches the soil and gives off an insecticidal gas 
Avhich shmdd not he inhaled, as it is noisonom. 

An effective control may be found in tJie use of kerosene nicotine 
oleate or a 5 per cent kerosene emulsion." If the gi eenhouse benches 
are infested, but for any reason can not be replaced, tliey should be 
soaked thoroughly Avifeh this emulsion, as should also the ashes and 
sand under the pots on the benches. This may be done by removing 
the potted plants from a section of the bench, spraying that section, 
and moving the pots on tlie bench to cover the treated area, thus 
givinc access to another section. Potted heliotropes and geraniums 
haA-e been treated directly Avith the 5 per cent kerosene emulsion 
ATithont injury to the plants, and the white ants in the soil of the pots 
Avere all killed. The soil should be Avet doAvn before this spray is 
used. This treatment should be given late in the afternoon and be 
lolloAved early the next morning Avith a thorough syrinKinj: of the 
soil with water to wash out the surphis oil. It is important to re- 
move all infested pots from the bench as soon as jthe infestation is 
noticed and to destroy the termites Avith kerosene emulsion, 

SUMMARY 

Damage by termites or " white ants " is serious to many classes of 
crude and fanished forest products and is occasionally serious to liv- 
" Scp footnote 12 (p. m). ~~ ' 

'n<oro>fonrr.n,nLrnn'''i"'"„'^^',"°'''^ ,} ^^"S^ J"'""'' sround is recommended. 



22 



Farmers' Bulletin U72 



ing trees and other plants. Tliese inseets are especially injurious to 
foundation timbers, the woodwork of buildinj^s, and material stored 
in buildinfjjs to which they have f?ained entrance. Damage to timber 
in contact with the ground is especially serious in the Southern, 
Central, and Pacific Coast Staftes and the tropical possessions of the 
United States. 

The woodwork of buildings can be j^rotectcd from the attack of 
termites by pro])er construction and by the use of wood treated with 
])resei'vatives. These inserts can be eliminated where already estab- 
lished in buildings by removing wood in contact with the ground 
and re])lacing it with wood chemicallj' treated. 

To construct buildings so that they will be wliit«-aut proof, make 
their foundations, where possible, entirely of stone, brick, or con- 
crete, including stone or metal columns or pillars in the basement to 
support the floor above; make concrete walls and flooring in base- 
ment or cellar, and lay concrete floors on a gravel base. "Where stone ' 
or concrete foundations arc impracticable, use timber impregnated 
with coal-tar creosote. 

Lay basement-wiudow sills and frames over concrete, and do not 
allow woodwork to come in contact with the ground. Never sink 
untreated timber in the ground or in moist concrete. 

Complete dryness of the foundation and of the basement walls 
and flooring is an iiujiortant niPiius of rcndei ing buildings safe from 
attack. Provide for air sj)aces between the ground and wooden 
flooring and liiA ■-oncrete floors oil a gravel base. 

In regions where nonsubterranean termites are common (see map, 
flg. 1) woodwork should be treated with ])reservatives. 

To eliminate termites already established in buildings, examine j 
the foundation timbers and other woodwoi-k in the basement to 
determine the approximate i)oint of entrance and the extent of | 
damage already acconi]dished. After removing the damaged wood, 
drench the ground with insecticides or poisonous solutions. Then 
replace the damaged timber with rock, brick, concrete, or metal 
work, or substitute, for the foundation, timbers impregnated with 
coal-tar creosote. 

Since subterranean tormites always require access to dam]) earth, 
shut off this .source of moi.sturo. The insects will then be unable to • 
extend their galleries farther and will perish. 

Nonsubterranean termites can be killed in infested wood by fumi- 
gation with hydrocyanic-acid {^as, by exposure to a temperature 
above 110° F., or by the use of insecticide solutions. 

Injury to living vegetation is occasionally serious, especially in 
the Southern States, the Southwest, and the Pacific Coast States'. It 
can be prevented by clean cultural methods, deep fall plowing, and | 
the use of insecticides. 
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